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O ( 57 ) Abstract: Cooling device (10) for a retarder (48) of a vehicle engine (40), comprising a coolant circuit (12) with a coolant 
O cooler (14) and a retarder cooler (20), and at least one further coolant circuit (22) with a further coolant cooler (24) and a further 

cooler (30). To allow more cooling capacity to be released for the retarder when the latter is activated, the cooling device has valve 
Q means (32) arranged to connect the coolant circuits (12, 22) together upon activation of the retarder (48) so that at least two coolant 

coolers (14, 24) are then used for cooling the retarder (48), and to disconnect the coolant circuits (12, 22) from one another so that 
^ they revert to being separate circuits upon deactivation of the retarder (48). 
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Cooling arrangement- and- a" method, f or cooling a retarder 



TECHNICAL FIELD 

5 

The invention relates to a cooling device for a retarder of a vehicle engine, comprising 
a coolant circuit with a coolant cooler and a retarder cooler and at least one further 
coolant circuit with a further coolant cooler and a further cooler. The invention also 
relates to a method of cooling a retarder. 

STATE OF THE ART 

New emission regulations for vehicle engines are resulting in ever greater 
requirements concerning the cooling of engines, with the result that a larger proportion 
15 of engine losses reach the cooling system. 

Whereas previously a large proportion of these losses were discharged in exhaust 
gases, today's strict emission regulations entail the introduction of new techniques, 
such as EGR (Exhaust Gas Recirculation) whereby even as much as 30% of the 
exhaust gases are led back to the engine inlet EGR gases have to be cooled. 

An EGR system is often used in conjunction with a charge air system, such as a 
turbocharger, which is intended to feed as much fresh air as EGR into the engine, with 
the result that the fresh air has to be pressurised to a very high pressure in the 
turbocharger. This also means that the charge air will be hotter when it leaves the 
compressor than was previously the case. Both charge air and EGR gases therefore 
need cooling effectively so that a sufficiently large mass flow can reach the engine. 

High charge air temperature in combination with high charge air, pressure means inter 
alia that a conventional charge air cooler made of aluminium cannot be used because 
of problems pertaining to that material. 
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A known practice is this connection is to cool charge air by coolant by means of a 
separate coolant circuit. 

Another known practice is the cooling of EGR gases by means of a separate coolant 
5 circuit. 

The reason for thus having a further coolant circuit (or possibly two or more further 
coolant circuits) is that it needs to be at a lower temperature level than the engine 
cooling circuit. The engine cooling circuit may typically be at about 80-85°C for good 
10 heat transfer around the fluid-cooled cylinder liners and cylinder heads and for 

ensuring that the engine temperature does not become too high. The further coolant 
circuit is set at a significantly lower nominal temperature level, about 10K above 
ambient temperature. 

1 5 As well as meeting the requirements indicated above with regard to greater cooling of 
vehicle engines, engine and truck manufacturers are also endeavouring to improve the 
performance of retarders, which in practice means having to improve the cooling 
performance of retarders. 

20 

SUMMARY OF THE INVENTION 

One object of the present invention is to further develop a cooling device of the kind 
indicated in the introduction, so that more cooling capacity can be released for the 
25 retarder when the latter is activated. 

The insight on which the invention is based is that different engine components have 
varying mutually complementary cooling requirements, thereby allowing the 
possibility of distabuting the total available cooling capacity according to the 
30 requirements of the various components at the time. Particularly during the time when 
the retarder needs activating to brake the vehicle, engine cooling components such as 
EGR cooler, charge air cooler, motor oil cooler and engine coolant cooler require less 
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cooling, which means that the cooling capacity otherwise needed for these components 
can then be also used for cooling the retarder. 

One version of the invention has valve means arranged to connect the coolant circuits 
5 together upon activation of the retarder in such a way that at least two coolant coolers 
are then used for cooling the retarder, and to disconnect the coolant circuits from one 
another so that they revert to being separate coolant circuits upon deactivation of the 
retarder. 

10 In particular, further valve means may be arranged to disconnect the further cooler 
from the further coolant circuit upon activation of the retarder and to connect the 
further cooler to the further coolant circuit upon deactivation of the retarder (48). 

Other features and advantages of the invention are indicated by the claims and the 
1 5 following detailed description of embodiments. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a block diagram of a cooling device according to the invention, with 
20 inactivated retarder; 

FIG. 2 depicts a block diagram corresponding to FIG. 1, with activated retarder; 
FIG. 3 depicts a block diagram of a cooling device of an alternative embodiment 
according to the invention, with inactivated retarder; 

FIG. 4 depicts a block diagram corresponding to FIG. 1, with activated retarder; 
25 FIG. 5 depicts part of a coolant circuit corresponding to FIG. 1, with a cooler in the 
form of a charge air cooler; and 

FIG. 6 depicts part of a coolant circuit corresponding to FIG. 1 , with a general cooler 
such as an EGR cooler or motor oil cooler. 



30 
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DESCRIPTION OF EMBODIMENTS 

The block diagram according to FIG. 1 depicts with the general reference notation 10 a 
cooling device according to the invention for a motor vehicle. The cooling device 10 
5 comprises a first coolant circuit 12 and a second coolant circuit 22. 

The first coolant circuit 12 itself comprises a coolant line 16 which connects together 
in a closed loop a coolant cooler 14, a circulation pump 1 8, an engine radiator 42 for a 
vehicle engine 40 and a retarder cooler 20. The retarder cooler 20 is arranged to 
10 absorb heat from and thereby cool a fluid supplied by a circulation pump 46 as brake 
medium to a retarder 48 which is connected mechanically to the vehicle engine 40 and 
which is of the type well known to those skilled in the art and intended to be used, for 
example, in heavy freight vehicles. 

15 The second coolant circuit 22 comprises likewise a coolant line 26 which connects 
together in a closed loop a coolant cooler 24, a circulation pump 28 and a further 
cooler 30. 

In each coolant circuit 12, 22 there are also in a known manner thermostats 52 and 56 
20 which can respectively via lines 54 and 58 regulate the coolant flow in the respective 
coolant lines 16, 26. 

According to the invention, a valve means 32 is arranged to connect the first and 
second coolant circuits 12, 22 together upon activation of the retarder 48, so that the 
25 two coolant coolers 1 4, 24 are then used for cooling the retarder 48, and to restore an 
original situation of the coolant circuits 12, 22 upon deactivation of the retarder 48. 

This is accomplished in the embodiment depicted in FIGS. 1 and 2 by means of a two- 
position directional valve 32, e.g. of electromagnetic type, connected to the coolant 
30 lines. In the situation according to FIG. 1 , the valve 32 assumes its first position 
whereby the coolant circuits 12, 22 are separated from one another so that coolant 
circuit 12 cools the engine 40 and the retarder 48 and coolant circuit 22 cools the 
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further cooler 30. In the situation according to FIG. 2, the valve 32 assumes its second 
position whereby the coolant circuits 12, 22 are connected together to form a single 
circuit 

5 When the two circuits are connected together, the temperature will be the same in both 
circuits. The temperature level will be determined by the power supply from the 
retarder and, to some extent, by the thermostats. When the circuits are connected 
together, at least one of the thermostats needs to be bypassed or the set-values need to 
be actively changed (not depicted). 

10 

According to the alternative embodiment of the invention depicted in FIGS. 3 and 4, 
two valve means 32, 34 are arranged to disconnect the further cooler 30 from the 
second coolant circuit 22 and to connect the first and second coolant circuits 12, 22 
together upon activation of the retarder 48 so that the two coolant coolers 14, 24 are 
15 then used for cooling the retarder 48, and to restore an original situation of the coolant 
circuits 12, 22 upon deactivation of the retarder 48. 

This is accomplished in the alternative embodiment by means of a pair of two-position 
directional valves 32 and 34, e.g. of electromagnetic type, connected to the coolant 

20 lines and intended to be operated simultaneously. In the situation according to FIG. 3, 
the valves 32, 34 assume their first position whereby the coolant circuits 12, 22 are 
separated from one another so that coolant circuit 12 cools the engine 40 and the 
retarder 48 and coolant circuit 22 cools the further cooler 30. In the situation 
according to FIG. 2, the valves 32, 34 assume their second position whereby, as 

25 previously, the coolant circuits 12, 22 are connected together to form a single circuit, 
while the further cooler 30 is disconnected from this single circuit. Within the scope 
of the invention it is also possible to integrate the functions of the two valves 32, 34 in 
a single directional valve (not depicted). 

30 It is also conceivable by means of a bypass line and associated valve arrangement (not 
depicted) to disconnect also the engine radiator 42 upon activation of the retarder 48. 
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As also indicated below, another possible alternative is the engine radiator 42 having a 
cooling circuit of its own (not depicted). 

The further cooler 30 in the embodiment according to FIG. 5 is a charge air cooler for 
5 fresh air for the engine 40 ina fresh air line 38. If so required, there may also be in the 
line 38 an extra charge air cooling stage in the form of an air/air heat exchanger 50 
situated suitably (in a manner not depicted) at the front of the vehicle, as also the two 
coolant coolers 14, 24. 

10 In the embodiment according to FIG. 6, the further cooler 30 is schematically shown 
arranged for cooling an engine fluid via a closed line 36 with a pump or compressor 
62. As previously indicated, the cooled engine fluid may be EGR gas or motor oil. 

Although the invention is described in the foregoing in connection with only two 
15 coolant loops, it is also possible within the scopes of the ensuing claims for two or 
more separate coolant loops to be connected together to cool the retarder. For 
example, it is conceivable to arrange, in addition to the retarder cooler 20, separate 
coolant circuits with their own coolant coolers for charge air, EGR gas, engine coolant 
and motor oil, which coolant coolers are therefore disconnected upon activation of the 
20 retarder 48 (not depicted). 
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CLAIMS 



1. A cooling device (10) for a retarder (48) of a vehicle engine (40), comprising a 
coolant circuit (12) with a coolant cooler (14) and a retarder cooler (20); 

5 at least one further coolant circuit (22) with a further coolant cooler (24) and a further 
cooler (30); 

characterised by valve means (32) arranged to connect the coolant circuits (12, 
22) together upon activation of the retarder (48) so that at least two coolant coolers 
(14, 24) are then used for cooling the retarder (48), and to disconnect the coolant 
10 circuits (12, 22) from one another so that they revert to being separate coolant circuits 
upon deactivation of the retarder (48). 

2. A cooling device according to claim ^characterised by further valve 
means (34) arranged to disconnect the further cooler (30) from the further coolant 

15 circuit (22) upon activation of the retarder (48) and to connect the further cooler (30) to 
the further coolant circuit (22) upon deactivation of the retarder (48). 

3 . A cooling device according to any one of the foregoing claims, 

characterised in that said valve means comprises a first directional valves (32, 
20 34). 

4. A cooling device according to any one of the foregoing claims, 
characterisedinthat the first coolant circuit (12) also comprises an engine 
radiator (42). 



25 



30 



5. A cooling device according to claim 4, char acter ised inthatsaid 
further cooler (30) takes the form of one or more out of a number of coolers 
comprising a charge air cooler, an EGR cooler and a motor oil cooler. 



6. A method of cooling a retarder (48) of a vehicle engine (40) by means of a 
cooling device (10) comprising a first coolant circuit (12) with a coolant cooler (14) 
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and a retarder cooler 20 and at least one further coolant circuit (22) with a further 
coolant cooler (24) and a further cooler (30), characterised by the coolant 
circuits (12, 22) being connected together upon activation of the retarder (48) so that at 
least two coolant coolers (14, 24) are then used for cooling the retarder (48); and by 
5 disconnection of the mutually connected coolant circuits (12, 22) from one another so 
that they revert to being separate circuits upon deactivation of the retarder (48). 

7. A method according to claim 6, characterised by disconnection of the 
further cooler (30) from the further coolant circuit (22) upon activation of the retarder 
1 0 (48); and by connection of the further cooler (30) to the further coolant circuit (22) 
upon deactivation of the retarder (48). 
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